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ABSTRACT
Limited data exist regarding the impact of variations in clinical practice and physicians’ cognitive bias
on the diagnosis of infective endocarditis (IE). As an illustration of these effects, unexpected clustering of
IE diagnosis was encountered in a prospectively studied cohort. Transoesophageal echocardiography
examinations for suspected IE were performed more frequently following a diagnosis of IE, and were
associated with a subsequent cluster of IE cases. The cognitive bias of physicians resulting from a recent
case of IE can lead to a transient increase in diagnosing additional cases of IE.
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The epidemiology of infective endocarditis (IE)
has changed in recent decades, with these chan-
ges being attributed largely to changes in risk-
factors for this infection [1–5]. However, the
extent to which variations in clinical acumen
affect the ‘registered epidemiology’ of IE remains
unknown. Since the clinical presentation of IE is
frequently subtle, physicians need a high index of
suspicion to request the repeated blood cultures
and echocardiography that are occasionally war-
ranted for diagnosis of IE. The index of suspicion
for IE could therefore affect the probability of
diagnosing this condition.
In a prospective study performed in Sheba
Medical Center (Tel Aviv, Israel), which is a
tertiary academic medical centre, 44 patients were
diagnosed with IE in the Internal Medicine wards
during a 22-month period. The characteristics of
patients and the distribution of pathogens were
similar to those described by other centres,with the
exception that no intravenous drug-using patients
were included in the present series [2,6]. The
proportion of patients with a deﬁnite diagnosis
of IE was higher than in previous series, but was
similar to the proportion of deﬁnite cases of IE
described in the International Collaboration on
Endocarditis prospective cohort according to the
Duke criteria [7]. Using the runs test, a non-random
distribution of IE cases was found in two out of six
wards (p 0.02). Clusters were not associated with a
speciﬁc pathogen or type of IE. A plausible reason
for these clusters was that transoesophageal echo-
cardiography (TEE) was more likely to be per-
formed following a positive diagnosis of IE. By
counting the number of TEE procedures per-
formed for 14 days following either the diagnosis
of IE or a negative TEE result, a non-random
distribution of TEE results was found in one of
these wards (Fisher’s exact test; p 0.03), suggesting
that the cluster in this ward may have resulted
from greater use of TEE following a previous
diagnosis of IE.
The method of patient admission at Sheba
Medical Center ensured a similar patient distri-
bution across these Internal Medicine wards, and
the fact that there was no difference in the total
number of IE cases between the six wards
suggests that a similar number of true cases was
admitted to each ward and that there was no
selection bias. The existence of ward-dedicated
groups of physicians who were treating similar
patient populations allowed an evaluation of
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whether different clinical practices affected the
diagnosis of IE. The proportion of patients from
whom blood cultures were obtained in relation to
the total number of admissions—a potential
marker of different patient populations or differ-
ent workup routines in patient care—did not vary
among the different wards. However, as des-
cribed above, clustering of cases of IE was found
in two wards, and this was associated with
clustered utilisation of TEE for the speciﬁc indi-
cation of IE. This ﬁnding implies increased
awareness of IE during the period following the
diagnosis of a case of IE, leading to an increased
number of diagnosed IE cases in the same ward.
Clustering occurred for both ‘deﬁnite’ and ‘poss-
ible’ cases of endocarditis. Therefore, clustering
cannot necessarily be explained by increased
physician awareness leading to the establishment
of the diagnosis of IE in borderline cases. Clus-
tering did not depend on the type of IE, i.e.,
nosocomial vs. community-acquired, or native
valve vs. prosthetic device infection.
Medical diagnosis is primarily a categorisation
task. Expertise is seen as the process of gradually
acquiring more complex and better-calibrated
rules that relate a set of characteristic attributes
(signs and symptoms) to categories (diagnoses)
[8]. However, additional factors can affect an
expert’s decision-making capabilities. One is
‘availability bias’, deﬁned as ‘assessment of the
frequency of a class or the probability of an event
by the ease with which instances or occurrences
can be brought to mind’ [9]. Availability bias also
applies to medical reasoning [10–12], as has been
demonstrated in the ﬁelds of dermatology and
radiology [13]. The effect did not depend on the
physicians’ experience, and lasted for at least
2 weeks [14]. Similarly, it has been demonstrated
that physicians’ judgement of the probability of
patients having bacteraemia is affected by avail-
ability bias. Patients seen by physicians at times
when physicians recalled that they had frequently
cared for bacteraemic patients had a higher prob-
ability for a diagnosis of bactaeremia [15]. The
evidence of clustering of cases of IE is consistent
with the paradigm of availability bias, meaning
that heightened awareness of a relatively rare
disease, such as IE, leads to an increased number
of IE diagnoses. Once a case of IE has been
diagnosed, and is thus present in a physician’s
memory and awareness, a patient presenting soon
afterwards with clinical features suggestive of IE is
more likely to be diagnosed correctly. The length
of time that availability bias lasts, particularly for a
relatively rare condition such as IE, is unknown.
An implication of the ﬁnding of clustering is the
possibility that not all patients with IE were
diagnosed correctly. It is not uncommon for
patients to be treated for bacteraemia, particularly
that caused by Staphylocccus aureus, without
recognition that the patient actually has IE [16].
In an earlier era, treatment had to be lengthy in
order to achieve a cure for IE, but current
regimens for some of the common pathogens are
shorter [17]. Indeed, it has been suggested that
c. 20% of patients with undiagnosed IE can be
cured with current courses of antimicrobial agents
[18]. Also, the relatively low speciﬁcity of echo-
cardiography for IE in unselected populations [19]
could contribute to undiagnosed episodes of IE.
Can this reality be changed? Cognitive errors
are the by-products of mental heuristics that are
considered essential in diagnostic reasoning, and
impossible to eliminate [20,21]. These heuristics
usually lead to the correct result with a reduced
mental effort, but at the price of an occasional
error. So far as availability bias applies to a rare
disease such as IE, it is the next patient with IE
who beneﬁts. Ward-speciﬁc clustering of diagno-
ses in the absence of hospital-wide ﬂuctuations of
cases implies missed diagnoses during other
periods. However, this could not be evaluated
from the above data.
In conclusion, variability in the rate of diagno-
sis of IE over time is unlikely to be associated with
a corresponding variability in the rate of presen-
tation of IE cases. In the present study, an
increased rate of diagnosis corresponded to
increases in the use of echocardiography, which
in turn seemed to be effected by the occurrence of
a recent case of IE on a ward. Thus, availability
bias accounted for this variability in medical
practice and the resultant variability in the detec-
tion of IE. Further studies of the impact of this
issue on the epidemiology of IE in larger cohorts
of IE patients are required.
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